Introduction
============

Type 2 diabetes mellitus (T2DM) is a chronic health condition that requires a lifelong commitment to complex lifestyle modifications involving nutrition management, a physically active lifestyle, and often regular self-monitoring of blood glucose and adherence to oral and/or injectable (insulin and GLP-1RA) treatments as well.[@b1-ppa-10-2323]--[@b3-ppa-10-2323]

The prevalence of T2DM in Catalonia, according to data published in 2012, is 7.6% of people between 31 and 90 years of age. According to those data, 56% of patients achieve an glycated hemoglobin (HbA1c) under 7%, 79% an HbA1c under 8%, and 5% have A1c values above 10% and are thus very far from their goals of good glycemic control.[@b4-ppa-10-2323]

The chronic nature of T2DM means that adequate self-management is crucial in achieving treatment targets. Motivation for self-care is critical for improvements in glycemic control. In contrast, low adherence to treatment and poor self-management is associated with poor health outcomes, presenting a significant public health burden.[@b2-ppa-10-2323],[@b4-ppa-10-2323]--[@b6-ppa-10-2323] Self-management of T2DM is physically, intellectually, emotionally and socially demanding. Maintaining behavior change is important for the effectiveness of lifestyle interventions in controlling T2DM, but it requires continual effort and the ability to adapt to changing circumstances[@b7-ppa-10-2323] Graffigna et al, studied the reasons for disengagement of diabetic patients, and the findings suggest that patients give meaning to their diabetes and its management through a complex frame of subjective experiential dimensions (cognitive/thinking, behavioral/conative and emotional/feeling), which have an impact on the spheres of daily life crucial for the management.[@b8-ppa-10-2323]

Socio-demographic and clinical characteristics alone cannot explain why some T2DM patients maintain poor metabolic control. Furthermore, a number of psychosocial factors can influence the quality of glycemic regulation.[@b5-ppa-10-2323] These include self-efficacy, personality traits, different coping capacities, various dimensions of stress, and social support, as well as the relationship between the patient and health care professionals.[@b9-ppa-10-2323] Patient adherence appeared to be directly influenced by the perceived level of health care professionals ability to motivate patients' autonomy.[@b10-ppa-10-2323] Family support is another issue that can influence self-management, a study done in 17 countries showed the experiences of family members who support adults living with diabetes: worries about hypoglycemia, employment, how the diabetes negatively affects the relationship and the help of the family member to make positive life changes for their health.[@b11-ppa-10-2323],[@b12-ppa-10-2323]

The most commonly reported barriers among patients with T2DM are a lack of understanding of the overall care plan, and frustration with inadequate metabolic control and disease progression despite compliance with self-care recommendations.[@b13-ppa-10-2323] A systematic review found that resource availability is an important barrier to effective self-management. However, many barriers to improving care are amenable to behavior change strategies. Improvement strategies need to account for the differences between clinical targets and tailored rather than "one size fits all" approaches need to be considered.[@b2-ppa-10-2323] Other findings highlight the differences in the needs and challenges of T2DM self-management among men and women, which may inform gender-sensitive T2DM care, counseling and support.[@b14-ppa-10-2323]

Some studies report that the involvement of primary health care professionals, including their relationship and communication with patients with consistently poor metabolic control can influence health parameters in general.[@b15-ppa-10-2323]--[@b18-ppa-10-2323]

The diagnosis of diabetes produces a stressful situation, and faced with this type of disease, the resulting cognitive processes can be framed within different theoretical models. This study has been framed within Leventhal's common sense self-regulation framework.[@b19-ppa-10-2323] This framework is characterized by a dynamic model that considers persons as active "solvers" of their health problems. Individuals perceive a threat to their health as a result of a symptom or a diagnostic test and create cognitive and emotional representations. These representations lead to attempts at regulation by means of approach strategies or plans of action, and finally, the individuals assess the consequences of these actions and regulate their response in successive episodes through a system of continuous feedback.

For the design of complex interventions to address T2DM, the cooperation of health care users is considered crucial. In-depth knowledge of the context it is essential for implementing interventions. Taking into account that the discourses of people living with diabetes can be instrumental in increasing the motivation for participating in the study, it can contribute to strategies to facilitate recruitment and also to the adherence of health care users.[@b17-ppa-10-2323]--[@b19-ppa-10-2323] It can also enhance acceptability, sustainability and adaptation of the intervention in each context. In addition, cultural sensitivity and social significance of the intervention for the target population increases the probability of positive changes and of translation of the results into real life.

A complex intervention (INTEGRA) for people living with T2DM was planned. The aim of INTEGRA was to determine whether glycemic control, measured by the average concentration of HbA1c of patients with poorly controlled T2DM, improves when they are evaluated and treated in the primary care environment with an integrated strategy ([Table 1](#t2-ppa-10-2323){ref-type="table"} -- INTEGRA intervention components).

The objective of this study was to identify the perceptions, barriers, and facilitators of T2DM self-management expressed by patients seen in the primary care setting in our region to determine the factors that could be accounted for when developing and implementing an intervention strategy focused on individuals with very poor glycemic control.

Methods
=======

Methodology
-----------

A qualitative methodology to study perceptions, barriers, and facilitators of individuals with poorly controlled T2DM, based on personal experiences and daily life events, was conducted.

Setting
-------

The study was conducted in 6 health care centers in three of the four geographical provinces of Catalonia. Two centers participated in Girona, Lleida and in Barcelona.

In Spain, patients with Type 2 diabetes are mainly cared for by primary care professionals, which together with the gatekeeping role played by Spanish general practitioners (general practitioners and nurses), means that the information available from primary care is very comprehensive. The objective of continuous and systematic therapy education (diet, physical activity) is to train patients on self-management by means of appropriate educational programs, to adapt the treatment to their own disease and to enable them to perform their daily activities.

Participants
------------

We sought the participation of individuals who were diagnosed with T2DM and had an HbA1c of 9% or higher in their most recent test performed in the 12 months prior to the study, which was the principal inclusion criterion of the intervention study.

Sampling
--------

The sampling for the study was opportunistic.[@b20-ppa-10-2323] Despite not being a theoretical sample, it took into account the following variables: gender, age, years of progression of T2DM, and type of treatment (oral antidiabetics, insulin, or a combination). An informative richness for a deeper understanding of the phenomenon was achieved.[@b20-ppa-10-2323]

Recruitment strategies
----------------------

At each primary care center, a liaison person was selected to facilitate the communication between the center and the research team. One member of the research team contacted the liaison person at each primary care center. These liaison persons, together with the primary care professionals, identified the patients who met the criteria of poor glycemic control and contacted the potential participants.

Techniques for gathering information
------------------------------------

Semi-structured individual interviews were used to obtain the information. This interview technique is especially useful when it is important to collect the subjective opinions of societal actors, and is even more valuable when wanting to explore diverse points of view that represent the different attitudes that might exist regarding the subject of investigation.[@b21-ppa-10-2323] Forty-three interviews with 20 women and 23 men were conducted. The interviews lasted 45--60 minutes and took place in the primary care centers. The interviews were audio-recorded and subsequently transcribed systematically and verbatim. All the interviews were moderated by the same technical expert from the research team. The topic guide for the interviews can be seen in [Table 2](#t2-ppa-10-2323){ref-type="table"}.

Analysis
--------

A thematic content analysis was performed based on the information obtained in the interviews.[@b22-ppa-10-2323] The data were analyzed in the following manner: after successive readings of the transcribed interviews,[@b23-ppa-10-2323] the researchers attained some pre-analytical insight into the data. Next, four researchers conducted the following analytical steps: a) identification of the relevant subjects and texts; b) fragmentation of the text into units of meaning; c) text codification with a mixed strategy: Leventhal model and emerging codes from the data; d) creation of categories by grouping the codes based on the criterion of similarity; e) analysis of each category; and f) elaboration of new text with the results. These results were subsequently discussed among the research team members until a consensus was reached (triangulation). The analysis was done using NVivo.

Ethical aspects
---------------

This study was conducted according to the Declaration of Helsinki and Good Clinical Research Practice. Participants signed informed consent forms at the beginning of each interview. The confidentiality and anonymity of the data were ensured through a pseudonym chosen by each informant. This name was used to identify the transcriptions and the selected verbatim transcripts. The project was approved by the Ethics Committee of the Jordi Gol Institute of Research in Primary Care (P14/129).

Results
=======

The characteristics of the 43 interviewees are provided in [Table 3](#t3-ppa-10-2323){ref-type="table"}. An interpretative analysis of the thematic content was performed, following text codification with a mixed strategy involving Leventhal's model and emerging codes from the data. The category structure could be seen in [Figure 1](#f1-ppa-10-2323){ref-type="fig"}.

Leventhal framework
-------------------

### External stimulus: diagnosis of T2DM

The patients explained that they were diagnosed with T2DM after experiencing a symptom or as a result of a diagnostic test, and they perceived this diagnosis as a threat to their health.

The way the diagnosis was delivered influenced the manner in which the individual self-managed the disease. The participants related that in many cases, the communication of the diagnosis was brusque and that they asked few questions at that time because they felt a mental block from the impact of the diagnosis.

They also related some good experiences with communication in cases in which the primary care professional remarked that the treatment was simple and that they could lead a normal life following some changes in their daily habits.

As a result of the diagnostic test (external stimulus), the patients developed cognitive and emotional representations of T2DM. These two representations mutually influenced each other. "I remember they called me at home, and they said, 'come to the appointment right now.' When I arrived at the primary care center, they told me, 'you have Type 2 diabetes'."

### The cognitive representation the participants create comprises different components

Identity: the participants knew what diabetes was and explained very well the symptoms for which they visited the primary care professionals because they noticed changes within their bodies. "I noticed I felt extremely tired and was sweating \[...\] and I just felt like drinking water."

Cause or attribution of the disease: it reassured most of the participants to think that the cause of their diabetes was related to a genetic predisposition and that, to some extent, they were exempted from feeling guilty about having the disease. They also argued that the presence of some stressful life event (an operation, death of a family member, family misfortunes) triggered the disease. Only four participants attributed the disease to poor self-control, "carelessness", or an unhealthy lifestyle. Two participants reported having no idea about what the origin of their T2DM could be. "My mother had diabetes, my grandmother too; I've always lived with this disease \[...\] I don't know \[...\] it's like it's part of the family \[...\] I knew that it would end up happening to me like the rest of the family."

Duration: the participants said that diabetes was a chronic disease that kills slowly, silently and painlessly as a consequence of its complications. "Nothing hurts, but I go to the doctor and they tell me \[...\] your gly \[...\] or whatever it's called \[...\] is getting worse all the time \[...\] it's a disease that kills you with its complications."

Consequences: the patients mentioned cardiovascular complications but stated that they felt their condition was well-controlled by the primary care professionals. They had scheduled visits (ophthalmological, foot, and cardiovascular checkups, laboratory tests, etc.) to mitigate the possible complications of the disease. They expressed that hypoglycemia was a consequence of T2DM and that they learned to "listen" to their body to prevent hypoglycemia from occurring. They stated that they were experts in balancing their medication, diet and exercise to prevent it. "In the primary care center, I'm treated very well \[...\] if you control this, that \[...\] the only thing the doctor can't do is control the medication."

Control of the disease: the main difficulty they reported was gaining control of the disease (based on laboratory tests). They attributed this lack of control to not finding the appropriate drug for regulating the glycemia (external locus). Four patients blamed themselves for not having followed the recommended diet or for not getting enough physical activity (internal locus) and affirmed that this had a negative repercussion on the control of their disease. All the participants knew that diabetes was an incurable chronic illness. Some commented that they had already lived with the disease and that they knew how to control it.

Leventhal's model proposes that the elements mentioned earlier, together with the emotional response, determine both the manner of understanding and the meaning given to the health-related information, as well as how the individual adjusts to that information. Consequently, the individuals generate emotional and cognitive representations of the disease.

### Emotional representation

The emotions associated with the disease included fear about the future, worry, denial, sadness, and dejection. The participants also wondered whether there might have been an error in the test results because they did not feel pain.

These representations, both cognitive and emotional, can produce specific effects on a patient's adjustment to and tackling of a disease, but they are not necessarily independent of each other. "The future terrifies me; I remember my grandfather had a leg amputated and my mother ended up half blind."

### Cognitive and emotional approach strategies associated with diabetes control

Strategies for approaching one's diet: the patients stated that the most substantial change was not being able to eat certain prohibited items. Since their T2DM diagnosis, they felt a stronger desire to eat these foods. Some said that they had attempted to compromise regarding excessive or inappropriate caloric intake and that they only worried about not overindulging in sweets and not eating carbohydrates in excess. Others expressed strictly following the diet proposed by the primary care professionals, but when they explained it in detail, they included prohibited foods or foods that were not recommended. When they referred to these foods, they always indicated small amounts with their hands. Discordance was observed between their verbal and nonverbal communication.

They felt that the diets usually recommended at office visits were not individualized or personalized and were difficult to implement. The economic difficulty in following these diets was also perceived as a limiting factor, particularly in the immigrant population. Patients who were immigrants experienced many difficulties in adjusting to the changes in diet, such as reducing their consumption of carbohydrates.

They often discovered the best foods for their physical condition by using the glycemic control results from test strips. The participants were annoyed by the limitations in using test strips as a result of economic barriers.

They stated that the type of food they were prescribed was highly restrictive and difficult to implement in their daily lives. The participants said that members of their immediate families who had diabetes were not controlled so extensively and that these relatives had managed to live a long time without complications. The women indicated that it was very complicated to follow the recommended diet because of their role as caretakers. Many of them had to prepare meals for their families or grandchildren and ended up eating a smaller amount of what they cooked for the rest of the family. Caring for others was more important to them than their own needs in regards to food. Some of them attempted to compensate for these imbalances by engaging in more physical activity. "I know what I have to eat, but sometimes I can't spend so much money to eat right. That is the problem \[...\] And that's what people don't understand.I have three children, when I get home after work, I fix a meal for them \[...\] I'm so tired from working all day that I end up eating the same food as they do."

### Physical activity coping strategies

All the participants attributed beneficial effects to physical activity, although they did not have a clear understanding of its effects on hyperglycemia. Most of them admitted that they did not engage in any regular physical activity, despite being aware of its benefits. Many women interviewed said that they performed physical activities while cleaning the house or shopping. That was considered a fulfillment of physical activity, and thus they believed that they had already covered that aspect. Some patients mentioned that they could not participate in any physical activity because of their comorbidities. "I usually go out in the morning to buy a few things, but then I stay at home sewing all afternoon."

### Pharmacological treatment coping strategies

With regard to pharmacological treatment, many believed that good control of diabetes was defined only by taking the drug as prescribed by the physician. Individuals treated with insulin explained that in specific situations, they modified their medication intake, increasing the dose as a way to compensate for eating forbidden foods.

The patients felt more or less "diabetic" depending on the type of treatment they were prescribed. They attributed treatment with insulin to more serious diabetes. They thought that beginning insulin treatment was the most difficult step to take, but once they overcame the fear of being stuck with a needle, they saw that the treatment improved their quality of life. "Ooh \[...\] I don't want to start on insulin \[...\] I'd rather take a thousand pills than stick myself \[...\] that means you're really sick now. With metformin \[thinks about it a lot, and this is the way it was finally said\], the thing is, it gives me a lot of diarrhea \[...\] but I don't want to stick myself for anything."

### Emerging codes

#### Search for support and a good relationship with the health care professional

In general, the participants were satisfied with their check-ups at the primary care centers where they were seen. Regarding aspects needing improvement, they proposed improvements in communication and in the professional-patient relationship. Some participants commented that there was a lack of empathy and understanding of patients' problems, which was attributed to the short time allowed for the consultation. They related this lack of time to cutbacks caused by the economic crisis. They mentioned that there was little individualization of treatments and that the same pattern was often applied to all patients.

They also explained that at times, the visits became an "interrogation" of the patient to identify what they have not done correctly but that there was not enough time to discuss their worries, fears, and possible complications of the disease. Few patients recalled the health care professionals reassuring them. On some occasions, they felt that they were scolded and blamed. Additionally, they commented that it would be necessary for them to occasionally be referred to a health care specialist (endocrinologist). "The office visit consists of talking about the test results and telling me that I'm not following the diet or exercising, for example, I'd like to talk about other concerns \[...\] ask them if all this can cause sexual dysfunction, but they look so rushed that I don't ask."

Specific aspects of the INTEGRA intervention regarding acceptability, adaptability, and information and communications technology (ICT)
---------------------------------------------------------------------------------------------------------------------------------------

The patients stated that participating in this study was an opportunity for them, and they wanted to actively collaborate in scientific progress. They thought that the study could improve the way the disease was addressed and thus achieve a deeper understanding of T2DM. All of them agreed to participate in a future study and wanted to be promptly informed about the results.

They said that the schedules and days of the intervention should be adjusted to accommodate their work and family needs.

The use of new technologies did not worry them, and they mentioned that a trusting relationship with primary care professionals was essential and that no ICT could replace this. Mobile phones were part of their lifestyles, and they wanted to receive personalized information by SMS on how to improve their healthy behavior. With the exception of the youngest participants, the majority stated they did not consult any websites because they already knew what there was to know about their disease. "I want to participate in anything that helps cure my disease \[...\] it's doing a good thing, right?It would be good if there was a group for people who work in the morning or late; I'm retired, but I also have my things to do.I prefer face-to-face contact \[...\] but SMS messages, yes, I read them."

Discussion
==========

Summary of the main results
---------------------------

In this study, individuals with a diagnosis of diabetes who had poor glycemic control identified a wide variety of strategies to manage their disease. Controlling the disease on their own (self-management) should occur daily, but this was often difficult due to family or economic reasons, a lack of awareness, or a lack of motivation. They thought of themselves as the ones who understood their disease best. Even so, they commented that controlling the disease was based on pharmacological adherence, which was part of the health care professional's job. The participants said that they learned to compensate for foods and to address small day-to-day problems and that at times, they even made treatment-related decisions. They thought that self-management of the disease (adapting to all the changes in lifestyle and finding the best drug to achieve glycemic control) was difficult.

Principal results and comparison to scientific evidence
-------------------------------------------------------

Most of the diabetic patients stated they did not properly follow the recommended diet. Adherence to the diet was even worse among immigrant patients due to cultural and socio-economic barriers. A lack of adherence is a common problem in chronic pathologies such as diabetes, with public health and economic repercussions. A good physician-patient relationship and effective channels of communication, as well as shared decision making, are key to facilitating the patients' understanding of their pathology and treatment.[@b24-ppa-10-2323],[@b25-ppa-10-2323] Knowledge of the reasons motivating patients to not follow the recommended lifestyle and pharmacological changes allows us to select strategies appropriate for each patient to improve their control of Type 2 diabetes.[@b9-ppa-10-2323],[@b25-ppa-10-2323]

In our study, we observed differences between native-born patients and immigrants in following the prescribed diet. This is probably due to the patients' beliefs regarding the disease,[@b27-ppa-10-2323] as well as the typical diet inherent to each culture[@b28-ppa-10-2323] and the carbohydrate content distinguished in the Mediterranean diet with respect to other diets. Patient ethnicity also has an influence on glycemic control.[@b26-ppa-10-2323] Understanding patients' beliefs and cultural background will help health care professionals determine their treatment plan. The patient and the physician must work together to design a plan and thus achieve the desired result. To gain better control of a disease, the patient must be involved in the decision making, taking into account the communication problems (language barriers) that can contribute to reducing the impact of the health care professional's recommendations.[@b27-ppa-10-2323]

The patients interviewed in our study said that the treatment recommendations should be individually tailored to the patient's needs and sociocultural and economic situation during the office visits. This request is consistent with a person-centered approach.[@b28-ppa-10-2323],[@b29-ppa-10-2323] In various studies,[@b30-ppa-10-2323],[@b31-ppa-10-2323] it has been demonstrated that a good perception of person-centered chronic illness care by patients with T2DM is associated with better levels of self-management, improved empowerment, and consequently, better glycemic control. Individualized patient care can also help empower patients to adjust their pharmacological treatment when they change their routine physical activity or when they do not adhere to the recommended diet.

Additionally, the participants were aware that their lack of glycemic control could be due to the limitations of the use of test strips, which they attributed to the economic crisis. The adaptation of the Catalan Health Institute to use test strips is not attributed exclusively to economic motives, but to the inefficiency of glucose self-monitoring shown by several studies in patients treated only with diet or oral antidiabetic drugs.[@b13-ppa-10-2323],[@b32-ppa-10-2323]

The results of our study are consistent with those of Hassan et al, who found that patients associate the seriousness of the disease with injectable treatments. This can be due to the fact that many health care professionals recommend insulin treatments because it represents the last option in the case of failure with other treatments.^36^ It is important to stress to patients that the switch to treatment with insulin is also related to the natural progression of T2DM itself, to prevent some patients from feeling personal failure. Exploring patients' concerns and beliefs about T2DM and insulin is crucial to assist physicians in delivering patient-centered care.

T2DM is a paradigmatic chronic condition, and those affected have a greater burden of multimorbidity than other chronic patients. Multimorbidity is a complex phenomenon that we do not yet fully understand how to manage effectively in clinical practice.[@b29-ppa-10-2323]

Increased focus on the patient's role in medication intensification may provide greater insight and lead to more effective solutions to the problem of clinical inertia.[@b30-ppa-10-2323]

Strengths and limitations
-------------------------

A strength of this research is that it delves into patient perspectives before beginning a complex intervention. This participative strategy is essential for the design and implementation of a complex intervention that is acceptable, adequate, feasible, and integrated within other programs' location, schedule, and duration. This paper corresponds to phase 1 or the modeling phase of the Medical Research Council framework. The results of the current study were used to complete the design of the INTEGRA study intervention, with the goal of improving the control of T2DM.

The rigorous procedures used (triangulation of analysis, achieving data saturation, description of the context and reflexivity, etc.) ensure the validity of the findings in our setting. Caution is needed before transferring these results to other settings. However, the similarity with other studies suggests its applicability.[@b31-ppa-10-2323] In the results, the least represented narrative was that of patients in the 30--40 age group. These patients are the ones who did not attend the interviews for reasons related to their work (even when offered different times), and it is thus necessary to study this group in other studies.

Implications and/or recommendations that summarize how the findings can be applied to the practice of diabetes education
------------------------------------------------------------------------------------------------------------------------

Therefore, the results and the evidence obtained in this study were useful for modeling and designing the INTEGRA study intervention. This contributed to the design of a flexible, dynamic intervention, adapted to the participants and to the context, and facilitated an adequate implementation in the different primary health care centers.

With respect to the beliefs and opinions of the patients in this study, it will also be of interest to produce recommendations and design strategies for improving the manner of addressing treatment of T2DM in patients with persistent poor control and who are far from reaching therapeutic goals, as is the case of the population studied for the purpose of improving their glycemic control.

It is necessary as health care professionals, to investigate the causes of poor control when suggesting needed changes related to the treatment plan in order to obtain better results in control and to periodically check for compliance with pharmacological and non-pharmacological recommendations proposed for treatment of T2DM.
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###### 

INTEGRA intervention components

  Intervention group 1                                                                                                               Intervention group 2
  ---------------------------------------------------------------------------------------------------------------------------------- ---------------------------------------------------
  A monographic consultation carried out by a doctor and a nurse that will provide the participant a full assessment of their case   
  Basic training in clinical practice guidelines                                                                                     Basic training in clinical practice guidelines
  Training of professionals in coaching                                                                                              Training of professionals in coaching
  Intervention based on patients' SMS phone messages                                                                                 Intervention based on patients SMS phone messages

###### 

Interview guide for interviewing patients

  Target population interviews
  -------------------------------------------------------------------------------------------------------------------------------------------
  How did your life change when you were diagnosed with diabetes?
  Describe your experiences with the control and treatment of diabetes in the past year
   -- Diet and nutrition
   -- Physical activity
   -- Pharmacological adherence
   -- Managing stress and worry
   -- Symptoms and complications
   -- Care received
   -- Blood pressure control
  How would you describe your control and care in relation to diabetes?
  What were the chief complications you experienced in relation to diabetes in the past year?
   -- Diet (family events, trips, watching what you eat)
   -- Personal life
   -- Treatment
   -- Hyper- or hypoglycemia
   -- Fears and worries about complications
   -- Late complications (such as eyes, kidneys, feet, infarction, stroke, amputations)
   -- Fears and worries about complications
  Specific aspects of managing medications
   -- Do you sometimes have problems taking your medication?
   -- To what do you attribute these problems? (economic, medical, personal, treatment factors, etc.)
   -- How do you attempt to overcome these problems?
   -- Do you currently use any system that helps you control your medication?
  What type of assistance or resources have been most helpful for controlling diabetes?
   -- Family and friends
   -- Primary care professionals
   -- Websites
   -- Documentation
  Describe your experience during your most recent visit to the primary care center
   -- Experience with the family physician
   -- Messages of advice from the primary care professionals
  How do you think you can improve control of your diabetes?
  What do you think your primary care center should improve about controlling the disease?
   -- Primary care professionals
   -- Pharmacy offices
   -- More resources to consult for control of the disease
   -- Specialists
  Specific aspects of acceptability, adaptability of the intervention
  Basic ICT competencies and their possible utilization
   -- Do you have a mobile phone to use for regular communication? Do you use an instant messaging system or Whatsapp?
   -- Do you have a computer with which you can navigate the internet?
   -- Do you use the Internet to find specific information that interests you?
   -- Do you use the internet as a means of communication to talk with your friends, family members or other persons (chats, forums, etc.)?
   -- Would you like to receive informative or advice on your disease by mobile phone or on the internet?

**Abbreviation:** ICT, information and communications technology.

###### 

Socio-demographic characteristics of interviewees

  Region        Gender          Age, years                                Type of treatment              Origin
  ------------- --------------- ----------------------------------------- ------------------------------ -------------------
  Lleida        7 women         2 aged 30--39                             6 on oral antidiabetic drugs   2 Africans
  9 men         2 aged 40--49   10 on insulin + oral antidiabetic drugs   14 Native-born                 
  16 in total   5 aged 50--59                                                                            
                4 aged 60--69                                                                            
                3 aged 70--80                                                                            
  Girona        7 women         2 aged 30--39                             4 on oral antidiabetic drugs   4 Africans
  6 men         2 aged 40--49   9 on insulin + oral antidiabetic drugs    9 Native-born                  
  13 in total   3 aged 50--59                                                                            
                3 aged 60--69                                                                            
                3 aged 70--80                                                                            
  Barcelona     6 women         1 aged 30--39                             3 on oral antidiabetic drugs   2 South Americans
  7 men         3 aged 40--49   10 on insulin + oral antidiabetic drugs   3 Africans                     
  13 in total   3 aged 50--59                                             8 Native-born                  
                3 aged 60--69                                                                            
                3 aged 70--80                                                                            

[^1]: These authors contributed equally to this work
